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SPECIFICATION 



1. Title of the Invention 



Catheter and Method for Its Use 



2. Claims 



( 1) A catheter comprising a slender tubular body having flexibility that is made of a hydrophobic 
polymer, and a tip portion for insertion into the body, which tip portion has a member that is 
relatively rigid when dry and is relatively elastic when it has co me into contact with bodily fluids. 

(2) A catheter according to Claim 1, whereby the member is a(^ydroph^ has 
been administered to said tip portion formed of a hydrophobic polymer. 
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(3) A catheter according to Claim 2, whereby the hydrophilic polymer is generally insoluble in 
bodily fluids. 

(4) A catheter according to Claim 1, whereby the tip portion is formed so as to be curved. 

(5) A catheter according to Claim 1, whereby the catheter is a Foley catheter. 

(6) A catheter according to Claim 1, whereby the catheter is a venous catheter. 

(7) A catheter according to Claim 1, whereby the member is a hydrophilic coating formed from a 
monomer selected from the group consisting of N-vinyl pyrrolidone, acrylate and methacrylate. 

(8) A method of catheter use that involves easily inserting a urethral catheter or a venous catheter 
made of a material which is relatively elastic and hydrophobic, and also retaining that catheter 
without irritating tissues, which method comprises a step where a coating that is relatively rigid 
when dry is administered to at least the tip portion of the catheter, a step where the catheter in 
which said tip portion has been administered a coating is inserted into the body, and a step where 
said coating absorbs some of the moisture within the bodily fluids and becomes relatively elastic. 

3. Detailed Description of the Invention 

This invention relates to elastomer tubes used in medical instruments, and especially urethral 
catheters and venous catheters. This type of catheter is generally called an indwelling catheter 
because it is held within the urethra or vein for a long time. These catheters are regarded by the 
body as foreign materials, and so they have a not insignificant tendency to irritate the tissues with 
which they come into contact. 

When trying to reduce tissue irritation resulting from catheter use, a problem arises on account 
of the need to impart a certain degree of rigidity to the tip of the insertion portion of the catheter so 
as to facilitate insertion of the catheter into the urethra or vein. By imparting rigidity to the catheter 
tip, it is evident that the tissue which this tip comes into contact with (i.e., the inside wall of the 
bladder or the vein) becomes readily subject to irritation. Hence, the present invention provides a 
catheter in which the catheter tip has some degree of rigidity prior to catheter insertion, so as to 
make catheter insertion easy, but in which the rigidity of the tip is mitigated following insertion, 
making it less likely to irritate tissue. 

A urethral catheter serves here as an example of why it is desirable to make the physical 
properties of the various parts of the catheter different In this case, along with providing the 
catheter tip with curvature, it is desirable to confer it with a certain degree of rigidity so as to 
facilitate catheter insertion into the urethra, which twists and narrows at the top. 

Shoney's U.S. Patent No. 3,865,666 discloses urethral and other catheters, but these catheters 
do not have sufficient structural rigidity. That is, when this type of catheter is inserted into the 
urethra in order to place it in the bladder, the tubular portion of the catheter twists, thereby 
occluding or reducing the drainage lumen. Hence, it is necessary to adopt a structure in which 
occlusion or narrowing of the expansion cavity for inflating the balloon in order to keep the 
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catheter tip within the bladder is not allowed to occur. Shoney's patent discloses a catheter having a 
tip with a relatively high rigidity, but because the rigidity of this catheter tip does not decrease even 
during catheter use, the tip tends to irritate the inner wall of the bladder. 

These catheters are made of a silicone polymer because of the hydrophobic properties of 
silicone, following which a hydrophilic coating obtained from N-vinyi pyrrolidone (NVP), acrylate 
and methacrylate monomers is administered. 

Merrill's U.S. Patent No. 4,055,682 discloses a catheter in which the main portion made of 
silicone was brought into contact with NVP and thereby conferred with hydrophilic properties, 
after which this NVP-coated catheter was made to thoroughly absorb ionizing irradiation. Because 
the layer of hydrophilic polymer in Merrill's patent is very thin, even when the polymer has been 
coated on, the rigidity of the catheter when dry does not actually increase compared with the 
rigidity of a catheter that has not been administered a coating made of a material having the same 
composition and degree of polymerization. 

U.S. Patent Nos. 3,566,874 and 3,695,921, granted to Shepherd etal, disclose natural 
rubber or synthetic rubber Foley urethral catheters. In these catheters, a hydrophilic coating of 
acrylate or methacrylate polymer, for example, has been administered onto the outside surface, the 
purpose being to reduce the irritation and infection that arise when these catheters are used 
However, there are problems with the use of these catheters. Namely, because a hydrophilic 
coating has been administered over essentially the entire outside surface of the portion that is 
inserted into the urethra or the vein, as noted above for Patent No. 3,566,874, the hydrophilic 
layer has a high rigidity when dry. 

A major problem in the normal use of prior-art urethral catheters and venous catheters is the 
irritation of tissue due to contact with the catheter, which irritation results from the relatively high 
rigidity of the catheter. The present invention relates to a catheter tip construction wherein the 
rigidity of the catheter at the time of insertion is relatively high; however, once the catheter has been 
inserted into the body, this rigidity is mitigated and the tissue in contact with the catheter becomes 
less likely to be irritated. 

This invention is characterized in that a hydrophilic coating is administered by means of 
grafting or the like onto the tip of a urethral catheter or a venous catheter formed of a relatively 
elastic natural rubber or synthetic rubber such as silicone rubber, in this way imparting rigidity to 
the catheter tip. The coating used here is of a type disclosed in the patents granted to Merrill and to 
Shepherd et al. 

U.S. Patent No. 3,695,921 granted to Shepherd et al mentions a hydrophilic acrylate or 
methacrylate coating having rigidity in a dry state. This has been incorporated into the present 
invention. U.S. Patent No. 4,055,682 granted to Merrill mentions primarily a catheter having 
rigidity. This too has been incorporated into the present invention. In this case, rigidity is conferred 
by the absorption of ionizing radiation, such as by inducing such absorption in tip member 36. 
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However, the main disclosure made in Merrill's patent relates to the grafting of NVP onto the main 
portion of a silicone catheter. Yet, the rigidity of the catheter when dry following such coating is 
not any higher than the rigidity of a catheter that has not been administered a coating formed of a 
material having the same composition and the same degree of polymerization. 

The main object of this invention is to confer hydrophilic properties to a coated area having 
rigidity so as to induce the absorption or adsorption of moisture and mitigate the rigidity, in this 
way keeping tissue that comes into contact with the catheter tip from becoming irritated. 

Other objects of this invention shall become readily apparent from the following detailed 
description of the invention based on the diagrams. 

An embodiment of this invention shall now be described in accordance with the diagrams. 
Referring to Figs. 1 and 2, 10 represents a urethral catheter made of silicone rubber. This catheter 
represents an improvement over prior-art Foley catheters which have a fixed drainage rate when 
inserted and used. This catheter 10 comprises a tubular body 12 having a tip portion 14. A lumen 
(not shown) is formed in the catheter 10, and a funnel member 16 and a drainage port 18 
communicate by means of this lumen. A balloon, this being an inflatable retaining bag 20, is 
wrapped about the tubular body 12 and disposed on the inner side of the drainage port 18. This 
retaining bag 20 is closely bonded to the tubular body 12 by a prior-art method. The inflatable 
lumen (not shown) that extends in the lengthwise direction reaches to an inflation port 22. Because 
the interior of the retaining bag 20 and the arm or valve end 24 communicate by means of this 
inflation port 22, air is introduced from the valve end, the retaining bag 20 is inflated, and the 
catheter end 14 can be held within the bladder. 

The tubular portion 12 is formed of an elastomer such as silicone rubber that is relatively 
elastic. The elastomer used here is a material which is hydrophobic and does not give rise to 
chemical reactions when it comes into contact with bodily fluids. In order to facilitate the 
introduction of this relatively highly elastic urethral catheter 10 into the urethra, the tip 14 has been 
coated with a polymer in order to make it rigid This coating 25 is provided from the base 26 of the 
retaining bag 20 all the way to the tip 14, as shown in the preferable embodiment It is necessary 
that the coating 25 be relatively rigid when dry, that it be generally insoluble in bodily fluids and 
hydrophilic, and also that it have relatively good elasticity when soaked with urine or blood. 
Therefore, this coating 25 is carried out with a hydrophilic polymer in which N-vinyl pyrrolidone 
(NVP), acrylate, methacrylate monomer or the like serves as the precursor. This has been 
disclosed in the patents granted to Merrill and to Shepherd et al Hydrophilic polymers in which 
NVP, acrylate or methacrylate monomers serve as the precursors are given here simply as typical 
examples. Hence, it is possible to use other polymers, provided these impart rigidity to the catheter 
tip 14 when dry, and also have the property of becoming quite elastic within a given period of time 
upon absorbing bodily fluids. 
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